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(57) Abstract: A novel process for industrially producing an aromatic nitrile compound represented by the general formula (3): (3) 
^ characterized in that one of aromatic hydroxymethyl, aromatic alkoxymethyl, and aromatic aldehyde compounds represented by the 
^ general fonnula (I): (1) or a mixture of these is reacted with a bromine oxide represented by the general formula (2): (2) in the 

presence of an acid catalyst and either ammonia or an ammonium salt. 
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(57) mm-. 

-f&t^ (1) 

^, 

(2) 

MBrOm (2) 

o:j?^T-C^$-*S::tSri|#mi:*r5. -iS^ (3) 
n 

(3) 

-n) 
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m m m 

10 ^3im^ 

^Jx.f^. :7/k:7 7— (2 -:7 y/^T/i^T^t K) x 2 -^^i^/wr/V'T^t: 
15 Kx 3 - If y i^/WT/v-r t J; 5 n ^T/Pt* t K-^. ^ 

y>:t^iyj>.tvrcm^. M^i^X^MJt^'r^y^==- hV^\^<DM^>-r^^ h 

Synthetic Co mm unicat ions) ^ ||30 3 10 
20 9-3 1 1 (2 0 0 0#) , (Synthesis), 1 

90-191 M> (198 2^) , i^^'-fe^/;^ (Synthesis), 2 
4 3-246M^ (2 0 0 3¥) . ^V^«. Vl^-feTT^^ S'^ =i^zi.ri^^ 



wo 2004/035526 PCT/JP2003/013373 

2 

a ✓'X (Synthtic Co mm unicat ions) , ^13# 

-^12-^, 9 9 9-1 0 0 6H (1 9 8 3^) „ 

10 mm 2000-23924 T-^^m^M) o biO^u. r mmm 
0 oroiii^i.T-c^T^^^fe^ttl/f^>fee>5^J;v^±, 2. 7~io. 3^*^ 

8 0-3 3 o'x:(Dmm.T'CM.mRjt-^n^rcmz.wmj:^m(Dwm^^'>mt 

K(Dn ^y/Wbt>^bi^TV^5 (Synthesis), H 

7#, 6 4 1-6 4 2^(1 9 9 2^) #flS„ ) ;eiS. ^^(^^V^Ti^'fb^ h 
y»j7ASr6^1:. Hie:*g>fbT/w^:=!^ASr2^Sffiv^5:ii:«. f^ll©^^ 
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3 



V^5;^^fe^^fe^^-CV^S {^^:^ MJ — W^— X (Chemistry L 
e t t e r s) . 04#. 571~57 4K (199 0#) ^Mo ) o bd^ 

10 #i^r/w='¥vp« ^Mt^^mx^K «5S=#i^r/V7^t v^t^m(o 5 *>v^T^ 

15 

TIB Cl] Tim. Cl 7] lJ:?B«fe©l§l^^«^-f-S^^l::J;«3t(r 
Cl] -^^ (1) 
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4 

1 ~ 9 ©Sic^Sr^U n jas 2 Sk±(D t # fsiXJiP— ^?t>;tem'fcoTV^T1> J: 
5 <. 

T/Vdrv'l'T^/^. i^T/l^^/I^T^/^. T/W'¥/V;i&/l'4?=:/VT ^ / 
^/V^Sr;^U X. qJ:il~9©M^^^b {ii.U (q-n) ^iOX«3E 

(2) 

MBrOm (2) 



wo 2004/035526 PCT/JP2003/013373 




R(<rn) 

10 C50 MA-dK y^i^m. ^^yoLi^m. ifVi^i^m. ^yv^m. xf*^ 

(D^'h{P'^J:< th—oH^^ ^^X2^^ :7/w;^ciS, p«^/^^(^v^ 



wo 2004/035526 jjj^jp PCT/JP2003/013373 

6 

CIO] —m^ (2) 'vm^ti^^^mmitm-A^MmmM.^h^ C93 \zLw.m. 
5 c 1 1 ] mmmi^mm:f3^i--^>'Wt'r^-^?> c i ] Kumo^^^- h v Mt^ 
C12] mmmamm-vh^ cii] i^mm.(D^^m=^ h v Mt'Brm(Dmm: 

[14] (2) 'V0.:^ti^^mm<mi!i^. ^m^^-^hv. mmm^^K 
mm:^/\-^>'^-vh^. [13] Kmm<D^^m=^ h v Mh^m(omm:^mo 

[1 5] (2) -e*$tb§:i:^mb#j;$s. :^^il:Bl^u<«M:ftig^ 

15 iS-Cfc t) . S^m-^fe 5 ^ [14] i:ium<o^^m==- h V Mh-^m 

[16] -m^ (2) "T?^$tb5:i:^mYii<^:d^ ^mm^-vh^. mmm-i^. 

[17] T>'^:=^TJLUT>^=^t7J>>m.^. (1) -e^^tbSiUlsKb 



wo 2004/035526 Jf^^ PCT/JP2003/013373 



ib^m^ x«: mmt^m^ tmm-r^^t^h^o ) (2) -v 

^■^-rxmi^^^^^h^mwih-t^. -m.^ (3) -c^$tb-5^#si=h 

15 ]t^X«:4>i!^C 1 6 7-/1^=1 =¥e^;^ ^/v^ ; Jf^/v^ /V'S^^i-o 
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lt:^Xf*:$^lld^C 1~C 6 t Knd^i/T/V^/v^ : ^?!ix.f^. b'^i^p^^ 
^V^x P< HC^XFi^HS (C1~C 

eryvn^ix) - (c i~c 6T>'W'¥>'W ^;^Jx.ii, T^ji-^tiy^^ji-^. 

^/l'^. ^^bdfv-J^z/V'JJ^^^/VS^O. EiiXf:ii)-|l^ (C l~C6T/W3=arv' 

10 3c^/vT5/^. 5;?3i^/wT5ys^©. ii:^x«:»-ii^<z>^yxf*i^ (ci 

jV:^=^/vm^(D, WiMXi-t^i^ (C 1~C 6T/V=3r/l-) ;;?7/l'5i?— /V-^^c^g 

=t^Y^i^i^;v^=^;v^^(D. E^XJ^^^-H^ (Cl~C6r 
;vzi^i/) :ju /v-^cr-A^^ : mTLtS.. zfn^^ ^xiu^ y;v:i'xi^ 3-K^(^, 
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9 



(ci^cer^u^ju) T^yS;^J;tJ^. r-^^/i^T^ym. yn}^:^:^ 
fvr ^ym. -^^V/i^T^y ^^(d. ( c i ~ c 6 tji^^M 

=r^'f-jv:^;v^=-jvm^(D^ WMJUt'^t^ (C 1 ~c 6 T/V'^/v) 
m ; =r.z:.;vm (My =^=^^vm\-ii. c^^^/v-^. n-^n 

^yT'utr/^s, n-:/^/vS^ sec-:;^^/^^. t 

iXa:^>^VS^<^, Ei^Xti^HS (C 1~C 6T/V3=¥i/) - (C1~C6T 

<D. (C 1~C GT/^adfi/) ;*/V'>J^c=:7l.^ ; ^J^ff, ^1:2^. 

20 p«^/WT^/^. i^pi^/l'T^/^. 3i^/VT^/^. i^:x5^/VT^/^^ 

E^Xtt5>ii^<^^yxf*i^ (c i—cer/i^dr/w) t5: ; ^ajx-f^. 



wo 2004/035526 PCT/JP2003/013373 

10 

10 '^^/vS^©. iiC^Xfi^ii^C 1 ~C 6 fc Kn^^e^T/V'^/V'S ; p« h 

C 1~C6T/V=idpe^) - (C 1~C ST/Vdr/V) S ; ^jxL}^. :7/V:rnp< 

15 i/;&/vai?^/vS. 31 hde5/:«7/V3!}?-/vS^©, (Cl~C6T 
71^3 dri/) ;«7/V2l?=/l'S ; M^f^. Zfn^, ^nn, y'/^;^cr^ g _ pr^(^ 

(c i~c eT/vdp/v) T5>'S;Mx.ri. T-fe^/vT^yS, rntr:*- 



wo 2004/035526 PCT/JP2003/013373 

11 

— (1) ■1i<^nril~9 0^^lr^U q « 1 ~ 9 <^^Sr:^i-;6S. 
(q-n) }tOJLniE(Dm$kX*h^o ni)^ 2 &.±(D t^\mmxmm—Xh 
6 *BM5^j^o-CV^T1>J:<. mm\^. (q-n) ;5S2£t±(Oi:^{2:tir1B 

^A;as, il^5&< ^ l^©--^■7"^J|^^^|^^•f-5^#;^--•7"am•efe5-^7^• 
20 'rum^\:'^mx$>ini-£mmi\^^mxh^x hm^mt-^mxhox t> j: < . 
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fc'yi^^-^. ^aryy^-^, Xf*^Ti/— UV\ 
yun-yt^i/, 4-b Kt3^->'p<^/m°y -^^^-^ 2-p« h'Sri^^^/Vt^y e;?>', 

tfy-^:/^ 3-7}N/v^/wt'y i?^', y i^:/^<^try i^^-lg ; 

2 — t Ko ^/Vs^y y 3 - t Kci ^-Z^y^ "f-zV^y y 4 - K 

=35^/ y:/. 4-^ h^->'p?^/w=aE^y y d^y y 2-;^;/V;^?T/^y^t b\ 
15 dry y 3 -;i57/i'2i?T/V7*t: K> df^y' y 4 -;«?/V2i?T/t'9*fc h\ 5 - 
t Kndr^xp{^/Wdry y 6 - 1 Kn dri/;;{ ^/Vdry y 

^/Vde/ y 8 - fc Kn dr^^;^ ^/V^r / y V, 5 h dpi/p? -^/^df- 
yy>', 6-7< bdrv'T^^y'Wdry y i^, 7-^ hdr>>p«f^/kdE^/ y 8- 

20 3-t Kndri^y^^/WydE^y y ^-^ 4-t KndE^->^^/Wydry y . 

2-^ hdrixy^/wydry y 3-^ bdpixy^/wyd^y y 

4-^ hdrixy ydey y i^, yd^y y ^- i -;&/V;j?T/V7*t Ks 
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13 



K. 5-1: Kndfi/^^/w^yde/ u 6 - 1 Kndf i^p? y 

5 7-7« b=3ev^7<^7u-ry=3ey y s-^ >=3rV7«^/V'<y^y y ^^^(^-r 
s-sj^/w^/vtry 4-5^/V'5/vtry t?'-:^^^^©H'y ^i^i^^ ; 2- 

10 v5^:^#^<otr9i?>'|g ; 2-t KndE^->'^^/i— 1, 3, 5-hyTi^^^> 
2 — p« bdr-^;^^^/^- 1, 3, 5 - h y Tt?^'. 3, 5 

- hyre^i^^tDby T5^:/|S ; 2- 1 KM=3ri^;»«^/v^;r7 3i>'^ 3-t 

15 ^:^7^rc:^^ 2-:j^/i'^/v^:^7ai^^^ 3 -5iJ^/i'^/v^;e-7a: 4— Ji^/v 
2 - t: Kti df^e^^ ^/V-^ 9 3 - fc Kn ^/V^' 9 ^'^ 4 - 1 Kta 

4—/^ ^=^->p<'^/^:77i^^ 2— s—i^/v^ji^y^i^^ 4 
20 -Jj^/k^/wy^i^^c^y^^^^ ; 2-1: Kadf^i/^^/Vtrta— yp, 3-1: K 

pd^^^pi^/Ufci— 4-t KndE^>:^p<^/H:'.n«-/K 2 h'^v'pi 5=- 
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9 /I'li ; 2 - 1: Kn ^^i/^ ^/W ^ ^-/^;v^ 4 - df^t^;*? ^/i^^r 
^ i5^)/— yK 5 - 1 K n ^ ^ /V. 2 - p< h =^ ^/l^-f ^ 

— /Vx 2 - JsJ^/l^ ^ </W ^ y /l^s 4 - ii^fV % jVy( ^ iJ^y— /V, 5 - ^ 
10 /W ^ /P'#<7)^ ^ yy^—^l-m ; 3 - fc Ktt dfi^^ ^/v- 1 , 2 , 4 - 

MJTi^— 5-t: Kndr->'p«^/V'-l, 2, 4-hyT>^— 3-^ 
h^ae^e^pt^/V- 1, 2, 4-M;t>'-/K 5-7« 1, 2, 

4 - h y Ti/-yK 3 1 , 2 , 4 - h y ry— /v^<D b y ry 

— ; 5 - 1: Kn df. v-T? ^/W- 1 H-x h 7 ^—zK 5 - 7« h =¥i^^ 

>'V|S; 2-t: Kn^ixp<^/^:^def-y— /K 4- 1: Kci=¥->^^/V;^=^-y-y 
— /K 5-fc Kn:ari/^^7W:^^ihy— /K 2-p« ^»¥i^p<^/^':r=¥f•y— 
/K 4 - ^ h y — /K 5 - ^ b ^/V:rdrf - ^ — 
. 2 -3^^/^^y^::^-^E^i^y'-/K 4 —ii^;v^;v:^^^y^;v^ 5 — sj^/k^/v;^^ 
20 f-y— /V^CQ:^^f-y— /Hi ; 2-fc KT3:3r->;?<^/V'^Ty— 4-l:K 
nd^e^^^/k^ry— /K 5-t Kndr<yp{5^/^^Ty— /K 2-7^hdri>' 
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V^^/K 3 - p« h s3p ^/W y /K 4 - ^ Y^^y^ 'f-jv^ y :r 
5 5 h^^f ^/W y:i-^^:/^;V^ 3 -afx/^^/W yie-^SE^ 

4-2l^/^'^7^'-1'y:^dri^y'— /K 5 -al^/l^^/W y^=¥f*y— 
#<^>r y - y — /i^^ ; 3 - 1 K n ^i^p? ^/W y y^—jv^ 4 - 1 K 

n ^/w y^ry— s - 1 ko ^/v-f y ^ry— 3 - 
p« h dE-->^ f^/w y y — /i^. 4 - ^ h =3r ixp? ^/w y y— /k 5 - 

10 p< h dp ^/w^ y y — /K 3 - sJn/^ ^ ;W y y — /p. 4 - ^ 

/W y^ry— 5 -:*v/i<'$/w y^ry— /i^^to^ y^ry— /wig ; 4 

- 1 Kn dpvpi ^;V- 1 , 2 , 3 -^Te^Ty—z-K 5 - k Kti ^^i^^ 
-1, 2, 3-^Ti^Ty— 4-y h=?ri«^p<^/l— 1, 2, 3-^Ti^ 
ry— 5-7^ hdp-^;^?^/!^- 1, 2, 3-^Tv'Ty— /K 4-/}%/^^ 

15 2, 3-<^T-^Ty— ^'K S-^tc/W^/V'- 1, 2, 3-^Ti?Ty 

— /K 3-t Kn:^>>p?^/W- 1, 2, 4-^Ti^Ty— 7K S-tKn^p 
^-^^/W-l, 2, A-^Ti^T:/—/V, Z-:^ 2, 4 

-^T^^'ry-^K 5-^ h=3E^>;/^^/W-l, 2, 4-5^Ti;^Ty-/K 3 
1, 2, 4-^re^Ty— S-xf^/W^/W- 1, 2, 4-^ 

20 T'C^'Ty— /K 2 - 1: Kn :3ri^p< ^/V- 1,3,4 -^Tt?Ty— 5 - 
Kn:?r^<^^^/W-1, 3, 4-'^T5^Ty-/K 2 -y ^/V- 1 , 

3, 4-^Ti^Ty— /K 5-y b^^T'^y^/v- 1, 3, A-^f-Ti^r-/— 
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/K 2-:^/l-%/>-l, 3, 5 1 , 3, 

5 - 1 Kd dri/^ F~/W 6 - Ko f-;Vy( -y K— /K 7 - 

^ /l^. 6 - p« h iX^ ^^/V-r >- /V. 7 - ^ h dr ^/W >- K— 
2-^/^^/^^^ /K 3— ^J/V^/WVK— 4— ^^^/v^/WV 

10 ^ /i^^^-f >- K— yvlg ; 2 - fc Ko m 3 

m V, 5 - fc Kn dr '^fV^ly^/^^y oi 6 - 1 K n dr5/;;i 'TjV^y 

7V'^i^>^^::^:7 3;>', 3-;?« f dfi/j?? a; 4-p« h dril- 

ls ^^/^^>' 5/^:^7 31 5-p« h=aE^^^p«^/w^v^^:^-:7a;:/^ h 

20 Kn^e^p^^/W- 1, 3-bry 4-t: Kndrt^pt^/l'- 1, S-tf" 



wo 2004/035526 
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4-4^71^^/^-1, 5-Ji>/l'^/^- 1, 3-tfy^i^>^^ 

n — T'n If/V-S^ ^ y :7'n n —Zf^/V^^ sec — Ti^'^^/l^S^ t - 

10 c i~c 6T/V'=i'¥->s«> 'e?i|;t^^. fc Kia^i^/v^ ; ^J;t^^^ ^ 

ilL^Xf*:9-ii^C 1~C 6 M KadE-ixT/v-'¥/i-^ ; M^ffx p« h^i^p^^ 

/v-^. 7^ ^b^i/ji^/ws^<^, mMjmt'S^^ (ci~c 

15 6 r/v=t'ar-» - (C 1 ~C 6 T/v^a^/v) IS ; ^aj;tff^ >'/v:t-o p« ^/v-S. 

) j^/WTl?^/^^ ; M^ffs ^nn, :7/i/;^n, a- K^(?D/Nny>' 

20 ; - h ; T ^ y » ; #!lx:ff. y ^/P'T ^ y i^y ^/v-T ^ y 

:tf^/vT5ys. i^ai^/V'T^ys^©. mMxn.j^^co^^ J yjit*^ (ci 
~c6T/v#/W T^yS ;M;tf^^ r-fe^/v-r 5 y 7'ntf;^-c^/vT^ 
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5 ^/V-S^O. E|gX}*:0l^C 1~C 6 t Ka df->T/^=¥/V'S ; M^t^. p« h 
Cl~C6T/^3dE^i/) - (C 1~C 6T/^=^/W) S;^Jx.JJ. 7/1^:^-0^ 

10 e^;^/^^!?^/^^. 3zb;^rV;&7V7j^=/v^^©. it^XW:^!!^ (Ci-cer 
/v=idE^i/) ;&/Vjj?:=^/V'^ ; Mx.?^x zfxi^^^ ^xxxi^ yjvirn^ a-K^c?^ 

(c i~c er^i-dr/v) r5/S;^j;ttf. r-fe^/vr^/^. T'oif:^^ 
15 fvr%/^. >^^y/vT5/^^©> ii:^xf*i9-iis (c i~c6T7u=¥/V') 
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(C l~C6T/^=idfiy) ; Mx.f^. -fu^, ^ 

p^^/v-T^y^. i^pj^/v-T^/^. ^^/wr^:/*. i^^^^/vr^ 
10 (D^ umxit^i^(o^yxm^ (c 1 6 T/v'^E^/i^) T ^ y s ; m^y£. 

15 /VS. /^Sx 7y /v-s^i^^T^nr y — (^^-T^crry— /vs«. 

/VS> sec —•^'^/UMs t — :/^/VS, n— n—^^i^/U^^ 
20 H^C 1 ~C 6 T/Va^i^S ; ^?y;tfi. b Kn ^ari/^ ^/V^. . t Ka df^i/'az^ 



wo 2004/035526 
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l^C6T^^^=l^i>^) - (C l~C er/P^/v-) m;m^tf. :7yv:^npt^ 

(C 1~C6T/V"¥>'^) T^/^;^^ff. T-fe^^.'^T^y^. :/nt:':^;= 

^<Og^^SS^#UTV^Tt>J:V\ ) -m^ (l)(Z)Ri:b-C 

±fB^'7"n3t^#:^t Ki3dri^p<^/Wt;#ife, ^"7"o^3^#:^T>'V=i=¥-> 
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p-t Kndrv/p<^/v^S#m. o - b Kadr^^^^/V^S^^^ 

p — ^ tn n^Vi?/VT/V=i^/K o — b n^i/i^^/l'T/Vs— m— h 

f-)VT^ V m- 1 Kn '^E^i^;'* ^/l^T = y p - 1: Kn ^x-;^ ^/VT= 
20 yi^. N-pi^/V—o - 1 Kl3=ar-2/;^^/kT^y N-p< ^/I'-m- t F 
crdfi^^^/l^r^y N-p^^/V-p-t Kn^V^^/VT=y N, 
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y b\ p - fc K n ^/VT-fe b T= y o - i^T / s;?/VT/l'=i 

t p - 1 Ka df^^p? ^/I'^^^/XT/V'T^t h\ o - 1 Kn ^^/^ ^/^T"fe 

T-fe 2 — fcKn '^/l^tf 7 ai^^/K 3 - k Ko dj^^/p? 

10 -^/V lf7 3i=/K o — t ^l^:^ '^7l^-^'yJ;VT ^ m- 1 Ka 

gm^R a: U-r> M;t?fE^X?*:9-il^C 1 ~C 6 T/V^/w* ; fc K 
xi^^y;V^ ; it^XJi^ll^C 1 ~C 6 T/l'=^i>'^ (^C 1 ~C 6 T^'PadE- 
i/^fi^ 'e«J;tf^^ t KT3de^/>^w^ ; ^J;trfs p« ^=^^^^^ ^hdfix^, n- 
15 Zfn-^^Z^^^ ^ y >^n;ifdr^'S^©, mMJUit-^^C 1 ---C 6 T/V^df V 

C 1 6 Kta^^e/T/V^ar/V^ ; h^^V;*?^/!^^. ;^ b'^-V^i 

(C 1 ~C 6 T;v^;v) m ; MxLr^^ '7;>:tti ^/VS, p« 
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r%jm\mxxt^ :^^)VT%jm. -s^pt^/vT^ys. ^^^^jvt^j^^ 
t>^v\ ) ; m.mxit^i^ti Ko V- c 1 ~c 6 T7v=3^/vs ; mmx}-^^ 

m (C 1 ~C 6 T/l^=i'^-y) - (C 1 ~C 6 Tj>^M m '. Wi^y^i^^t^C 
10 1 ~C 6/M3T/^=¥>'i'S ; :^/i'j}?=^->/V'SXW:-?:©;^Jim ; Umxti^i^ ( . 
C 1~C er/l^a^ari/) j^z/PtK^/I'^ ; ^^n^i/i^^ ; = ; T^/^ 

; EiP.X?*r9-!i^^y XJie^ (c 1 ~c 6 T/V^/v) t ^ / ^ ; tt^xfi^J-ngc 
(c 1 ~c 6 T/i'^yi') :^/V':^=-juT^ym ; ->Tym ; ; 

(C l~C6T/^=3r/^) ; :7a^=^/l^^ 

15 fi, it^Xfi^^ll^C 1 ~C 6 T/V^^/l^S ; t Kcr e^i^/V^ ; m.mX^l$^mC 
1 ~C 6 T/V^'^rv^S ; mmXi-i^i^C 1 ~C 6 t: Kn ^->'T/^=3r7V'^ ; Hi 

mxitL^m. (c i—cer/v-a^i/) - (c i~c6r/v^/v) M;m.mx 

(C 1 ~C 6 r/V=JdE^i/) ; y^xi^l^m^ I ^ h ; 

20 T ^ y ^ ; ^il^fi. m.mji.it^t^(D^yxi-ii^ (c i —c 6 T/V'dE->'^) t ^ 
y& ; W.mxi-i^mc 1 —c 6 Ty'P^ar/i'j^y/^^cri^vT ^ / S ; $^T/^ ; sJ^ 
/i^^/v-S ; iiL^3t«:»-il^ (c 1 -c 6 Tji-^M :fjjv:^:=^/vmm(DW^^^ 
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— /v^ (m^Tx2TV—^i^Mi-i. mx.it. ^^/l^^. Ji^/V'^, n-zfn}^ 
y^^dtf-^^v-^, n-:/'^/^^. s e c -T^^^/V^. t -l/^/V-S. 

=c^;V^m<D. mMJUt-^^ (C 1~C 6X71^3 ^i/) - (C1~C6T>'^ 

15 y^/l^r^/^. i^y^^'VT^yS. ai^/VT^y^s i^^^/l^T^/^^ 

<^> (c i~c er/v^/v-) T^yS;Mx.f^. 

Ji^iigc 1 ~C 6 r^v^jv-^;v-^=-;vT ^ y ^ ; i^r y ^ ; j^/p^/i-^ ; m 
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10 p - ^ h ^/V^SW^^ ^/K o - cr n ^^-i^/Vpi ^/Wa^— t^/K 

15 h^E^i^^^/VT^^y N-;;«^/V'-m-^ h'^-^p^^/WT^y N-p« 

m-^ f.dfi^pi^/wr*fe bT^y h% p-^ b'^i^pi^/vr-fe hT=iy k. 
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C6T/^=a^i^^ (^C 1~C er/W^^i^^f*. m^\t^ tKn^ri/zl'S 

^XJi^^HS (c i~c 6T>'V'3^->') - (c i~c er/w^Sf/v) ^;«3J;t(i, 
X}*:$>ii^C l~C e^NHT/v^/i'S ; ;&/V'3j?^->>'^^X(*-?:0:^Jl*t ; ^Jx. 
l~c 6r/v=i'¥i^) ^ ; zfxi^^ ^xivi^ yjv:txi^ 

<D^/X«:^ (C 1~C 6T/^'3{^>'V) T^/JS ; T-fe^/VT^/^x 
>^^fcr:^^/^r$/S^ ^^^y/VT^/X^O^ E^Xtt:9-(SCl~C6T 

:^'^jv:fj;v:^=^jvm^(D, um.'xn.^^ (C 1~C eT/V-'^/l') 

20 /^2}?:=l/^^^(Dg^S^^L.TV^T^>S:V^o ) J E^XJi:9-|l^t: ^^'- 
C 1 6 T/W^/VS ; WMyM^^ (C 1 ~C 6 - (C 1 ~ 
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y^u^i^m^ ; =^h^miT^ym; mrnxn^e^^yxi-a^ (c i~c6 

/miiyry^i jf^/v^/v-S ; (c i —c 6 tjI'^^M 

5 c=^/v^ ; 7 =-/vm 31 ^/wSf^i, iiL^JCf*4^ii^ c 1 ~ C 6 T/^'^^/V'S 
; fc KndE^i^/i'S ; ii[^«:9-il^C 1 ~C 6 T^^^^iy^ ; ff^XJi^H^C 
1 ~C 6 b: Ki3 =¥->T/l'=¥>'^S ; aC^XJi^lI^ (C 1 ~C 6 T/Wa ^i/) - 
(C 1 ~C 6 T/i'=¥>'^) £ ; UMxn^f^C 1 ~c 6 ^^xiT;v^;vm : 
2j?dr^^yw^XJ*^<^^Jl^t ; E0Xf*:$i-ii^ (c 1 ~c 6 T?v=t^z^) :fy^V'^ 

(C 1 ~C 6 T/V'Sf/v) T ^ y S ; li:^Xii:9-ll^C 1 ~C 6 T/v=3^/^ 

•^)vm=^)VT 5 y ^ ; ->T/S ; jjN/k^/vS ; (c i ~c 6 r 

15 p^^/^S. ai^/V^, n-:/nlf/V^, ^VT'ntl'/kX, n-zf^jV^. s 

C 6 r /v- 3 ; M ^ . t K n ^/VS, K n ji^/wS^© . 

20 iE0X«:9-ii^C 1 ~c 6 fc Ko '^i^T^'W^^E^/V'S ; ^ b ^ari/p? ^/V'S. 
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^yS. ii:^Xtt5>llg[<^^7X«i^ (C1~C6T 

p — 'f-fV^^yXTfy^ t: Kx o - ^ 31 / — yK m- 5 /V'^ 31 

15 b df^ V^l^XT/Vxt Kx p h '^-^'^^'XryV'T'fc Kx o -T ^ / ;?{ ^ 

/V-^^'XT/VT^t Kx o-7>'^:^n;^^/V-^>'^T/V^t K m-^/P^t" 
n;;^'^^/! — -^i/'XT/P'T^t K p -^/V-^tn ^ ^/l^-^VXT/l^x t h\ o 
-5*;yw^/V^S#m. m-*c>'W^/v^S#m. p -*t/^5/^^S#^x o- 

«^^^>'K o-iJ^T3t3^i/XT/V7*t Kx m-^nn^vXT/Vxt K. 
p-^na^:/XT/^7*fc Kx o -= h n^^'XTyV^t Kx m-=hn^ 
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^^yv^ o -^/k^/WT-fe hT:=^y Kx m-sJ^/W^/l'T'fe bT^y b\ p- 

T/Wx t Kx p-i^T/^i^XT/i'Xt K> o--7if;VT?\^\iY^ m-:7 
^/VT/Vy^fc h\ p -^^^/WT/Vxt Kx o -^/P^/l'T-fe b^o^y m 

5>ii^C 1 ~c 6 T/v^;v^ ; i: Kn dE^>>'/V'^ ; ilL^X«:$>ii^C i ~C 6 T;v 

15 v^i^/v-S^cz?, ii:^X«5>il^C 1 - C 6 t Kn ^%/TA^^;v^ ; M^f^x 
(c i~c er/i^asar-^) - (c i~c er^w^/i') S;«si;t?^> :7/v:^- 

20 b=SrV;i//i^j}?=/^^x 3^ h=¥e^;«//V'3l?=/wS#<^. itt^XfiiJ-ii^ (C1~C 
6T/w=i=3^t^) ;<^/i':^?:=/vS ; ^;trfs ^nn^ 7/1^:^0, a-K 
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=^;v^^(Dm.^^^^\^X\i^Xh%\t\ ) : Kndr^x- CI 

~C 6T/^=¥yV^ ; (C l~C6r/^3'3r-» - (C1~C6 

i-i^(D'^mM ; mmJin^i^ (c i ~c e T>'p=t=af i^) :^/i'^^/\^m ; 
10 y^^M^F ; ^ hnS ; T ^ ; (C 1 ~C 6 T/v 

T ^ / ^ ; m^Xft^t^ (c 1 ~c 6 T/W'Sr/i') :^/P3K^/^r ^ y ^ 
; ^-'T/^ ; ; UMXit^i^ (c 1 ~c 6 t/v^/v) j^r/^jj?^/!^ 

S ; :73ic=i/V'S [^^a^ri/v-SJix it^Xfi^u^c i~c 6r>'WdE^/vS ; fc 

Knds-^y/V-S ; a^Xfi^^^^ll^C 1 ~C 6 T/U^t^-y^ ; UmXit^mc 1 ~ 
15 C 6 t KndE->>7'/Vde/V'^ ; ii[^3lJ*:9-ll^ (C 1 ~C 6 T/Pa^f o^) - (c 
1 ~C 6 T^l-^/V) m ; E^Xfi^H^C 1 ~C 6^NnT/V'=3r/l'^ ; ;&/V^=3s^ 
-^/t-^X^^c^^JSiS ; iMimX^i^m (C 1 ~C 6 r/V=»dp'» 

i^* (c 1 c 6 T/vdf/p) T 5 S ; E^X.f*^ii^c 1 c 6 T/i-'^/i-:»^u 
20 j}?=/kT ^ ; ^/Ty ^ ; :^/i^Kjum ; WiBJLii^i^ (c i ~c 6 T/^:^ 
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^Jl^m. J^^>'VS. n-^ta If/PS, ^ yzfulf/vm. ^--Zf^f-fy^^. se 
c-3^^/VS^ t-^^/V^. n-^l^^fVm. n-^^VfV^^(0^ MMJL 

^ bdri^oi^/kj^, (C 1 ~C 6 T/U 

3i it^Xli^^ll^ (C 1~C ST^vadE^i^) 

; ^ncr, :7;V';^-n, 3 - K^^^nh-}^:/!!^ ; 

i;?rn^/vT5:y^^(^, ii:^xf*^ii^c^^yxj*i^ (ci~c6t 
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(^^s-a-^ (sp^x m^a<^<b'a''^d>e>3&sm3mb-a'W tvxmnu -tt 
-a-i^xfi^^'XT/i'xfc: K'fb'a-^<^#ia^'f-6-^'^^<x js-a*#»<^**'c^- 
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5 tJ^oT. -Jlg^ (1) -e^$^^55§=#^^t: Kndr^^^^/V>fb-^i^^ 

/Vjil^UT. (2) ■e^^tbSr^^^'fb'^^S, (2) 4'<^m*S 

3©i^-t?«. jI^O. 66 — 1. ^f^b<«0. 7 — 0. 
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—Wi^ (2) ^(Dm7i^2(Om^'Ci-i^ 31^1. 0~1. 
01^V<m. 1-1. 2^JU(D^m^. — (2) tf(DmdS 1 
t*. ii^2. d-'S. ^*b<Ji2. 2-^2. 4^>'K^>i^ffl^«?!l^ 

;l^KM\^X. -m^ (2) (2) ^'©m^iS 

3(^#^"ef*. jISO. 3 3~0. ^*U<J*0. 35~0. 4^ 

/KDl^ffl^, — iK^ (2) 4»<?5m:a5 2©^"e«. jiS"0. 5~0. 7 5^ 
/K ^?^U<?iO. 5 5~0. e^/WO^a^. —^3^ (2) i^(Dm7l)^l(D 
10 ^^tffi^ ii^l. O'-l. 0*b<W:l. 1 — 1. 2^/P©|5ffl 
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i/- C 1 ~C 6 T>'l'=¥/WX ; mMJUft'^f^ (C 1 ~C 6 T/I^^df^^^) - (c 

1 ~c 6 T/v-^/w) s ; :i3;v:^^^y7vmy.yt^(o^m^ I umxi-i^t^ (c 

E^Xtii^H^^ / (C 1 ~c 6 T/^df-zV) T ^ / ^ ; ( 
c 1 ~ c 6 Tji-'^jv) :fy/V':^=:.;vT 5 / s 5 i^T y ^ ; /vS ; 

(c i~c er/v-dryw) ; C^^a^^/k^ji, 

W.mXi-i'^i^C 1 ~C 6 T/l-^/^S ; t: Kn d?^i//VS ; E^Xf*5>fl^C 1 ~ 
15 C 6 T/l^=i^i^m ; it^X^^II^C 1 ~C 6 t Kn 3r^/T/W'¥/V^ ; jS^X 

(C 1 ~C 6 r/V==^^^) - (C 1 ~C 6 TzVdr>>P) S ; Wi^Xi'i'^^ 

; m.mxn^«^<D^yx}'it^ (c i ~c e T/vd^/v-) / s 

20 ; fX^i^ c 1 ~ C 6 T/v^/v:^7 /W7j?r:^/PT 5 y S ; v-T y S ; xh/v ^ 
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iilMXf^i^ii^C 1 -'C 6 T/v=3f>'^^ ; t Ko s^ix/vS ; E^Xf^^^H^C 1 ~ 
C 6 T/V^i '^ir^'S ; ff^Xfi^H^ t Kt= =3^^/- C 1 ~C 6 T/V^/l-^ I 

5 Xf^^^iiS (c i~c 6T/V'3=¥i^) - (c i~c 6T/v^/w) ^ ; ;&/V5J?'¥ 

';^/VSX«:-^(^>:&JR*|[ ; U^it^m (C 1 ~C 6 T/V=id^ix) 

^ ; /NCI -y^-i^^^ ;-hnS;T^/*; ii:^Xfi:$^ii^^/ Xfi^^ (c i ~ 

T^/mi i^rym ; Tj^yi^^/v^ : m.my.it^i^ (c i ~c e Ty'V'^^V') ;«7 
10 ; ^'oi^i/vS C^73ir^/v^«:. ac^X^^H^ C 1 ~C 6 T/i^^ 

ii^c 1 6 fc :3^i/T/v^,'VS ; umxti-^-i^ (c i ~c 6 T/w^d^i/ 
) - (C 1 ~C 6 T/V^/l-) m I liC^X^i^feC 1 -C 6 T/i^ap^vS ; 
;^;/V7}?^v/V'SXf*^<^t&Jlig ; W-m^Lit-^i^ (C 1 ~C 6 T/V=t =3E^>>') :^ 

^ / JLi^i^ (C 1 - C 6 T/l^^/V-) T^ymi iC^Xfi^lI^C 1 ~ C 6 T/W 
df/v;&7V'#r:i;V'T^ / S ; i^T7^ ; ^A^^/i^m ; Umxit^i^ (C 1 ~C 
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10 "T?fett.^^J;v^35^ — fis^ (1) -e^^tusm^'fli'&'KJi^/HJi^UTil^i. 
0~5. 0^». ig^*b<f*l. 0 — 3. 0^1:©^ffl-t?fetbtiJ;v\ 

h^^t^m^^^vfcy) . nmRmi!^Fim\^mn'^'rn^mf>^±<^ibtb 
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T•t>J:v^^5, — (1) '^m.^fi^m'mt^i^i^Mz.M\^xo. oi~ 

i 0 O^/K i5f^L< }iO. 05~30^/V^ m^0t.l.<nO. 1 — 30 
15 *T?fcS„ 

20 (1) -e^$ttS-«.-rtiS^#;^^t;'a'<^^^tfj(^:i[g^4lfP^<^>^tj:^ 
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tray Kix, -r ^^i^^^/i'Ti^j^jf;!; s/;^ M;t^ K (H 

10 MP A) . yptlf vv;&-3iJ?^- h^cD^rT'n h^-ft^ti^^ ; 

(1) X^t^Mmmt'^mi'eMzML^Xmmo. 0 5~10 U 
<ttO. 5-2 1 ©^ffl-efc^xr^ J;v\ ^^S^<D:eBl4^^S^<?{S< b-r#'Si^: 

^^J*. ±3jfe©-flS^ (1) (2) 
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b < W: 1 3 0 J: V\ 

20 3^#i^^hy7Wb-a-«^3as>^^^t-5o #f>*i.s— iie^ (3) -xm-^Mi^mm 
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5 :P^=t\Z.^ 2— ^Jx/W^/V— 5 — p«^/^'^:^73i>'6. 3g (50mmol) ^ 
y !>A3. Og (2 Ommo 1) , g^^l Om 1 (17 4mmo 
1) . 2 5%T:/^-T7K5 g (7 4mmol) 8 O^CT. 

m:W\^ito S^&lgt-TKS Om K Om 1 ^M^. '^\^mtU< 2 

.^^vn — /i-B© }c: xm^ /t' 6 . 9 g ^mtco r /V©^:^- 

h ^9 :7 — 2 - i^T / - 5 - ^ ^/V'^:*-:7 >' 9 4 . 
0%, 1R^9 6. 0%T?feofCo b:/7:7^— l;:T^^^;^->' 

15 If— ^ [ (M-1) +] =12 2^?femL:fe„ 

7/V:7y^;l^0. 38 g (4 mm o 1 ) . h ^ A 0 . 2g (1. 

3 5mmo 1 ) , i^^2m 1 (3 4. Smmo 1 ) . 2 5 %T>'^:=T7K 0 . 
20 3 g (4. 4mmo 1) ^M^. 7 OX^XSmmmW^^fCo :L(Dm(OR}tM 
^(D^i^\t.:ff::^^xi'^Y^^Z7^—<Dm^itX2-yx2=^ h y /ws 4. 8%, 
y?v7'7—/^& ^. 2%-cfco;feo ;{f:^-^:^^i3-^ h:J^9:7^— tJiT^^'f 
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CM+ ] =93 %limUfc„ 

-^^^y V:^^—'7—. ^.^^-^m^fz. 15ml Of^ig^^MSD&lilc, 
VfV^'y^jVQt. 38 g (4mmo 1) , l^AO. 2g (1. 

5 3 5mmo 1 ) ^ i^^O. 4 g (6. 7mmo 1) > 2 5%T>'^=T7K0. 
35g (5mmol) . tK 1 m 1 SrJD;ts 9 0'Ct?2l^ra^#UfCo 

1. 5%. :77v:77— /V3 8. ;«f;^-^;5^^n'=? ht/^7-r^ 

-^^^^ly hp^^--^-. Mm^mm^mx.tci 5m i (o^m^mi^jt^m^. 

V ^-^/V-TJ^T/I^xt FO. 7 1 g (4. 5mmo 1) . ^0^-^ h 
V^J>>0. 2 7 g (1. 8mmo 1) ^ B^^O. 6 g (1 Ommo 1)^2 
5%T>'^^T7i(.0. 3 5g (5mmo 1 ) , TKlm 1 ^*n;ts 9 0*0-^2 

-e 4 - ^ / y i^;?;/^/!?^ b y 9 7 , 4 fco K^&^^{-^?PMW7K 3 

0 m K S^^3i'5^/V'3 0 m 1 %JPx.fc„ ;i Ufc^. IS^^i^TK 

20 1 : Iv/v) izl-CJ^iiU e#.5^S0. 3 5gS:#:rco iR^SO. 5%o 
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3-\f]}i^/U;A^y^/U2. 18g (2 Ommo 1) . ^mm-i-hV t7^2. 
2 5 g (1 5mmo 1) . m^3. 0 g (5 Ommo 1) . 2 5%Tl^^^ 
5 TtKI. 5g (2 2mmo 1 ) . 7K5m 1 ^;I)P^, 9 5°C-C 2 ^^^^Ufc„ 

y i?^' 9 5 . 2 fco SiS?Sle:l&MW7K 5 0 m K g^M^^^/W 5 0 

m 1 ^M^tco :i(omm^^mvrc^. 7k^^'!s.\z.m^^^/>5 om 1 1?** 

(g^^3i^/^/n— : 1 (v/v) ) {JlTJftSSU 
S^^^O. 9g^#fc„ l|K^4 3. 3%„ •^:^-^7.^xi^V^yy 
X^^:tl^\f--:!^ [M+ ] = 1 0 4 Srit^bfco 

mmme : 2-i^T/^r)/-/v©sa5t 

15 -^^^y 3g^fE?&*PS§lf^i;t:rc 15ml <?5l^i^WMS^&^^^:^ 

2-Ji^/l'^/V'^Ty— /VO. 22g (2mmol) s ^m^-^ h V t7 0 . 
1 2 g (0. 8mmo 1) , f^Ml. 0 g (16. 7mmo 1) s 2 5%T 
>'^:=.T^0. 25 g (3. 6 mm o 1 ) . 1 m 1 ^An;t> 9 0'Ct?2^ 

20 2-->Ty^T2/— 7. 6%-t?fcofCo :55f;^'^;^;{'n-^ hrJ^^^W'— 121 

■r:9-^-r:^>'tf— [M+ ] =11 o^a^bfco 
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:^=i\Z.^ i^^^/W2iN/l^-^T^ Kl 0. 9g (0. 15mol) ^ :t^t^mt 
Vl^lS. 3g (0. ISmol) ^M:^. mWvm^^OX^K^Vtio 
^feV^-e^ 2-p«^/l'^:^-7rcV9. 8g (0. Imo 1) ^^l;i?iTU 2 
5 5~3 S^C-Cl 8^^^#bfCo S^&l^{C7k 3 0 m 1> t^/W 5 0 m 1 ^ 
M^. H{-a^^< 2 3%7Km>fk^hy !J^A7K^^pH>l 1 

10 — (D®^l*;"e2-:^/V'5/v- 5-7«^/i'^:^-:7ai>^>9 9. 9%-efco:fe:o 
JUl^SO. 2%„ ;«f;^-^;^^o-^ h^7:7>f— {j:-C:$>^'l':^i^fc'— ^ [M+ 
] = 1 2 

HJS^aj 7 : p t2 ci^:^^'^^ b y jU(Dm^ 

15 p-tJ^ttn^VXT/VT^t K5. 62g (4 Ommo 1 ) . 

•^MJ!>A2. 2g (14. 8 5mmo 1) . g^^l 0ml (17 4iiimo 
1) . 2 5%T>'^:=^T7k3 g (4 4mmol) 1 0 S'Ct*, 4^ 

1 . @^m:x^^/w5 0ml ^*n;t. $ hKm^< 2 3%7Km'^b;■:^ h V !>A7K . 

20 ^<srpH>i 1 i:^^6^-t?An;tfc, ^Komm^^mv. Tkn^^^l^mB: 
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:ff:^^v2^hi^'^y^—(Dmmit-Vp-:i^viti^i^y^=.hVJi^>9 9. 9%, 
J|X^9 6. 3%"t?fco:/ho ^::^'^:^^tt'^h^y7^^ (GC-MS) izx 
T?-'!7uxi^'y^/c^Y]) ^V(D^^y(:t'y\f—'Sr [M+] =13 7^?i^U/co 
5 8 : . y'ri b y yKDMat 

.^•y^JjVTJV^—jVO. 43g (4mmo 1) , MJ T^AO. 4g 

(2. 7mmo 1 ) , S^^2m 1 (3 4. 8mmo 1 ) . 2 5%T:^^=T 
tKO. 4g (5. 9mmol) <lr*Px.H 9 0 t^T 1 5 ^^a#UfCo Cl©^ 
10 ©SJS*Ktt'<^^4^f*:!5f;^^ n-^ h^9y4^<om^it-v^:yy=^ hV^^> 9 

9. 9%t?fcofCo :«fX-x';^:^^n-v (GC-MS) t;iT^i^>^ 

- h V /''^(D^^4 iMTl =10 3 ^mmi^tc^ 

mmm 9 : ^>'>^c=i n y /K^jsit 

■^^'i^^/PT/V-a— /HJ:#;tT^>'XT>'^v^fc KO. 42 g (4mmol), 
15 ^m^i-hV ^J^O, 2g (1. 3 5mmol) ^m\f^fc\^j!>^timmm8 t 

-e^>')/:ify/V>9 9. 9%-t?fcoyt„ ;<f>^"^;:^^t3-v' hr/^^W*— (G 
C-MS) {e:-C^^^i/=hy>fK05>^-l';r^^t:'-j{^ CM+] =103^vm 

20 HJfi^j 1 0 : p -= h t3^i^y= b y 7K^Mit 

^^'XT/l'xfc K}J:#;t.-C p - ^ b a^i/XT/^x t KO . 6 g (4mm 
ol) , 2 5%Ti^^:=^T7K0. 31g (4. 6mmol) ^ffiV>:^ta35:»f:i 
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n-=?b:/7:7^— (GC-MS) iJlT p hn^i^V^cn MJ/KD^^T:^ 

[M+] =14 8 ^mmi^ito 

5 mmm l l : o - y^u:tvi^:^^/=. v V 

p-ri fti^>'XT/V7^l: Kl2:#^-r o-:7/V';^-n^>'XT/l^l: KO. 
42g (4mmol) ^^V^fc{a;^^^i|l^6M 1 0 t IH^fctrofCo r<^^0 

hy/V>9 9. 9%-CfeofCo :«f;^-^:^:J^l3-=? h:/7:7^'- (GC-MS) 
10 KXo-y/l-:^^^>:/=-hVJi^(D^^y(:tl^\f--^ [M+] = 1 2 1 5|r«fe 

p h n^>'Xr/v^t: KlJ:#^-C p ^/v>^^^XTyV7*t K 0 . 4 
2g (4mmol) §rfflV>fc:l5;0^«|IJi^!l 1 0 a: l^#lCfTofCo Clt^^OS 

/l'9 7. 8%x p -^^/W^VXT/V-r t: K2. 2%7?feofco 
xx-^'Vifyy >(— (GC-MS) ij:tp-p«^/w-^v>/= ^y7^(^5>^^;^- 
:^tf— ^ [M+] =1 1 7^?fi^UfCo 
mS^aj 13 : p - ^ n ct^i^)/rr f y /K^iSit 
20 p — b n ^ vXT/Wt^ fc K{3:#;t T p - ^ n n ^Vi^/v^ ^^^v j:— t^;^ 
0. 31 g (2mmol) ^ 2 5 %T>'^^T:^0 . 31g (4. 6inmo 

1) ^^\^tzMm%'mm^hwm^n<>i^. ^<on<omM^(o^'9^n.is 
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7%-efcofc„ :ff:^^:^^tx'^h^9y^^ (GC-MS) iJiTp-tJ^nn 

^^-yri h y /KD^^-r:^>'tr— cm+] =137 ^mmuyto 
5 mmm 1 4 : ^^-y'::^ h y /K^isit 

!J^^l2:#x.-C|E:S:^i^':?-hy !J^A0. 2 7g (2mmol) 

n-r b:{^7 7xr^<^®llJt-^'<>'>^-> y>'^7 9. 0%. ^>'XT/W7*t K 
17. 3%t?feofco ;«f:^-r;^:^n-r hr^^^^-r— (GC-MS) {c-c^^- 
10 :/=^hV CM+] =10 3 ^5Wuyba 

mMm 1 5 : ^i^v^c:: h y /v(o^5t 

■ :^^^V-^y !>AiC#x.-C:i:*m;^;y IJ'AO. 23 g (1. 3 5mmol 

15 K7. 4%t?feofc„ ;«f;^-^;^:J^i3'r h:^^7:7xr— (GC-MS) rx-o- 
y =: h y tr— [m+] =103 ^ift^ Ufco 

m^m 1 6 : ^^-y;::! b y /^©$si5t 

@^gfe(j:#;tTynfc";^->'^2ml (2 6. 8 mm o 1 ) ^ffiV^fc{S;0^i*^ 
J6^«J9 irPliUlJifi^o^fco ;n©^©KlS?lS^t'o^5^»*:itf;^iJ'n'r ^^^7 7w•-- 
20 ©B^ws-e^o-y = h y /V 9 2 . i %^ ^^^xt/V't* t k 6 . 4 yt, 

h^7:7>r^ (GC-MS) l;iT^>'y= h y /l^Oi^^^:^ 
iy\f—^ [M+3 =10 3 Sr?felS.LfCo 
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i^^l2:#;tTn-7'^>'^2m 1 (2 1. 9mmol) ^ffiV^VtfSd^{*|| 

MJ /V 9 2 . 8 %x ^^^XT/Pt* t K 7 . 2 %T?feo ;fc„ 
5 :^f;5^-r:^;^i3-r h^9:7xf — (GC-MS) {j:T^:/i/= MJ 
vtr— ^ =10 3 trifemufco 

SlJfe^J 1 8 : p -i/T /'O'V^^ h V /VOi^Jt 

-<>'XT/t'7*b KlJ:#xiTp-'3E^'>y W^'^y ^—/VO. 2 8 g (2mm 
ol) , h y !J7J>>0. 4g (2. 7mmol) ^^V^fc^5^^^*^^S 

10 mi 0 tmm\^n^1tc :i(Dm(DR};^^m^(Dm^ti::^:^^n-^h^9:7^-- 

h'X^y^— (GC-MS) fcXp-->Ty^>')/:=by/P'©^^^:^>'l^ 
— [M+] =12 8 ^m&l^tio 

15 tj^^ 5^ b — 7 — ^ mm^m^^m^ti 1 5 m 1 ©i«:i^if mkjss&ij:. 

^^^i^/l^T/Wa— /l^O. 2 2g (2mmo 1) , ^^-XT/V^^t K 0 . 2 1 
g (2mmo 1) ^ ^mm-ThV ^J^O. 3 0 g (2mmo 1) . @^^2m 
1 (3 4. 8mmo 1 ) . 2 5%Ti^^:=T7K0 . 4 g (5. 9mmo 1 ) 

X.. 9 0 'ct? 3 mmm^ ufco ^ <Dm<DRmm^(Dm^^:ff:!^ ^u-^h 

20 :/9:7w>— ©®^Jt-C^i^y'=by/V;&S9 4. 6%^U-r*5 9x ^>'XT 
/v-rt KJ*4. 4%^o-CV>fCo ;^x^-^x^ Ct-'r (GC-MS 
) hV^i^<D^^^:tl^^—^ CM+] =10 3 SrltmUfc„ 
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p—^X2U^:^i?^V;^'^^Va^^TJ\^Q. 31g (2mmol) ^ p—^uu 
5 ^^^XT/l'xt KO. 31 g (2. 2mmo 1) . ^AO. 3 

3 g (2. 2mmo 1 ) ^ |^il2m 1 (3 4. 8mmo 1)^2 5%T:^^ 
=T7K0. 4g (5. 9mmo 1) ^iflx.> 9 0'C-^4^^SI#bfc„ ^(D 

by ^'VdS 9 4. 7 ^ p - ^ n n ^>'i;?/Pp{ ^/Vcx— 

10 4. i%^o-cv>;fco :j{f;^-^;^:J'ta-^ (gc-ms) tcxp- 

^ci a^:/>^:^ h y/KD:9-^'r;t->'tf— jJ^ [M+] =13 7 ^SWUfCo 

i^m2m 1 lllW^TT^atr V^-j^— h 2 m 1 . M^Wf^ h V 0 . 
2g (1. 3 5mmol)x 2 5%T:^^:=-T7kO . 31 g (4. 6mmo 

15 1) ^m\f^tcm>nmmm8 tmmi^n^tio :L(Df^(o^mm^(D^^uif 
%mmrrvvt7Mz.mx.xmm^±v]it7J>>o. i4g (i. 35mmo 

20 1) , 2^%T'y^:=-Ti^0. 31g (4. 6mmol) ^m^'k.Uli^n^ 
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2 5%r>'^^r7kfJ:#;t-C4 0%;;<^/VT^>'0. 3 5g (4. 5 mm 
m(01^-:^ f-iV^l^XT ^ K 3 2 . 1 %^ W^^l^:^T/\^ fc F 4 5 . 7 % 

T/V7*t bMb-a-^feJ© 5 *?v^-rt^/3&'»— a^v^^*Ci^e><^^i'^^^ll:'ftit^-il^^L' 
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